Introduction
The aim of this research is to extract information from asset prices, and more specifically, to decompose US and EU stock and bond excess return movements into fundamental factors. This extraction of information from financial market data may prove to be valuable, both for monetary policymakers and investors. The Fed or ECB can get a clearer idea of what is moving stock and bond prices, so as to be able to discriminate between rational and irrational market exuberance. 1 It can also serve as an input for analysing wealth effects due to stock and bond market ups and downs, or to further the understanding of (macroeconomic) announcement effects, see, eg, Fleming and Remolona (2001) . Investors can benefit from asset price decompositions to improve their asset allocation strategy and timing decisions since the analysis offers a structured way to examine regime shifts in financial market expectations and it helps to understand specific epsiodes during which markets are seemingly at odds with fundamentals.
A major benefit of financial markets is that they aggregate a greater amount of information than is possessed by any small number of market participants alone, as laid out by Bernanke and Woodford (1997) . Assuming markets are efficientas is very likely to be the case for well-developed US and European asset markets -new and relevant information about the state of the economy should quickly translate into asset prices. Chen, Roll and Ross (1986) , for example, find that industrial production and inflation news are priced for a cross-section of US stock returns. Relatedly, since financial markets provide continuously and immediately available data (at low cost), asset price changes may reveal shifts in underlying state variables quite rapidly. Other approaches relying on low(er) frequency data may find it more difficult to be very timely in detecting reversals. Besides, people may reveal their beliefs quite truthfully, as they have money at risk in asset markets, eg, asset prices affect their wealth or because fundamentals may create expectations of rising dividends or capital gains.
In this respect, the dynamic Gordon model, as proposed by, among others, Campbell (1991) and Campbell and Ammer (1993) , may be a good way of adding asset prices to the information set of policymakers and investors. It is an atheoretical approximation to a dynamic accounting identity which holds that the current level of asset prices is related to the discounted value of future returns and dividends. It allows for a decomposition of innovations in excess stock and bond returns into constituent news factors. In this study, some generalizations of previous research are proposed. First, inflation enters H[SOLFLWO\ in the stock and bond return decomposition. Second, more attention is given to different horizons over which expectations of factors are formed. Third, the issues are examined not only for the US but also for the Euro-Zone. For the US, a standard financial data set is used, while for the Euro-Zone, aggregate financial and macroeconomic data have been carefully constructed, specifically for this study, going back to the start of the European Monetary System (EMS) in 1979. Throughout the text, the EU results are compared with US evidence which is available over a longer time span. Some apparent differences are emphasized. In addition, data are monthly, so as to take most advantage of the use of financial market data.
2 Previous studies were mostly concerned with quarterly or annual data. After having derived and estimated the importance of the stock and bond factors, in line with Campbell and Mei (1993) , their sensitivity to policy variables (such as money growth and discount rates) and asset pricing factors is assessed, and correlations with actual movements of fundamentals (inflation, growth and interest rates) are estimated.
To anticipate the results, we find that US and European stock return volatility is mostly due to volatility in future excess return news and, apart from that, inflation news volatility is also quite a significant factor. With respect to the bond market, in the US, current bond return news is a dominating factor while in the EU, innovations in future bond factors are much larger than current excess bond return news. There is also some support for the claim that declines in discount rates account for an unexpectedly high US equity premium over the period . With respect to policy and fundamentals, expectations of excess stock and bond returns and constituent factors, respectively, change significantly, both in the US and EU, in response to discount rate and Fed Funds rate changes but not to money growth. As for fundamentals, changes in the outlook for inflation, unemployment and the leading indicator entail strong revisions in excess stock returns and stock factor expectations. As for bond market betas, the role and importance of fundamentals for Europe and the US is more dissimilar.
The remainder of the paper is organised as follows. Section 2 contains some references to empirical and theoretical literature on the information content of asset prices for inflation, growth and other fundamentals. In section 3, the approach of this study is explained. Section 4 presents the data and the results. The final section contains conclusions and policy implications.
Background
In empirical studies, asset market data (mostly stock and bond returns, term and default spreads) have been shown to contribute significantly to predicting future economic growth and inflation, both in the US and internationally, see, eg, Fama (1984a-b, 1990a-b) , Jorion and Mishkin (1991) , Estrella and Hardouvelis (1991) , Davis and Fagan (1997) . In related work, Lamont (2000) shows that economic tracking portfolios (ie, portfolios of base assets with returns that mimic an aggregate economic variable) are useful to forecast macroeconomic variables. It also serves to raise the sensitivity of asset prices to news about future economic variables.
On the theoretical level, there are several ways in which to establish a relationship between asset prices and the macroeconomy. First, Fisher equation models imply that inflation and inflation risk can be derived from equity and bond returns -assuming that the real rate of return shows little variation. See, eg, Fama 9 (1990b), Mishkin (1992) , Boudoukh, Richardson and Whitelaw (1994) for empirical evidence.
Second, several versions of the capital asset pricing model (CAPM) have been developed to find relationships with macroeconomic variables. Merton (1973) has elaborated the Intertemporal CAPM in which state variables track changes in the investment opportunity set. However, virtually any series can qualify as a state variable, a feature that makes empirical testing rather difficult. Lucas (1978) and Breeden (1979) have set up the Consumption CAPM in which consumption risk affects the pricing of equities. See, eg, Breeden, Gibbons and Litzenberger (1989) , Kandel and Stambaugh (1991) , for empirical applications. In the Production CAPM, Cochrane (1991) relates stock returns to future economic activity. Ferson (1995) reviews these theories and assesses the empirical evidence. See Campbell (1999) for an international survey of stylised facts.
Third, static and dynamic Gordon models connect stock prices to the dividend yield, discount rate and growth. Shiller (1981) used the dividend discount model to evaluate whether stock prices are excessively volatile. He calculates the rational stock price back over time as reflecting changes in dividends. The approach was extended later on, as in Shiller and Beltratti (1993) , to include discount rate changes. Blanchard (1993) shows that over time, the equity premium, generated by the (static) Gordon model, and inflation move together. Using a dynamic Gordon model, Campbell and Ammer (1993) decompose stock and bond return innovations into measurable components. They find that, for the US, stock and bond return innovations are driven largely by news about future excess stock returns and inflation, respectively.
3
The approach in this study
The model
This section contains a brief review of the dynamic Gordon model decompositions for stock and bond returns. Ways to explicitly incorporate an inflation component are proposed. Next, the way of analysing comovements of stocks, bonds and their components, with fundamental factors is described. The section ends with some remarks on estimation.
3.1.1 Decomposition of stock return innovations Campbell (1991) defines the one-period log real holding return on stocks as
, where t ' P is the real stock price at the end of period t (ex dividend), and D t+1 is the real dividend paid during period t. The right-hand side of this identity can be loglinearized using a first-order Taylor expansion, as
ZKHUH ORZHUFDVH OHWWHUV DUH XVHG IRU ORJV DQG N DUH SDUDPHWHUV RI OLQHDULVDWLRQ primes indicating that variables are inflation-adjusted (ie, expressed in real terms). The equation can be rewritten as an expectational difference equation, ruling out rational bubbles (ie, lim j j p' t+j = 0), which would cause the log real stock price to explode. Finally, this gives a decomposition of the unexpected real stock return or real stock return innovations, as ( )
The second equality in (3.2) introduces simpler notation for the components of the XQH[SHFWHG UHDO VWRFN UHWXUQ h 7KH YDULDEOHV d DQG h denote revisions in expectations or news about future real dividend growth and future real returns, respectively.
Inflation can enter this expression in two ways. First, using nominal instead of real variables in the right-hand side of (3.1), gives
ZLWK G DQG S UHIHULQJ WR QRPLQDO GLYLGHQGV DQG VWRFN SULFHV UHVSHFWLYHO\ T DQG denoting the log price level and inflation, respectively. This causes equation (3.2) to change to ( )
The second equality in (3.2b) uses similar short notation as in (3.2). In addition, WKH YDULDEOH represents expectational revisions or news about future inflation DQG d,t+1 (without prime) refers to news about future nominal dividend growth.
Second, instead of working with stock returns as such, one can express (3.1) in terms of excess stock returns, or equity premium, defined as e t+1 h t+1 ± t+1 -r t+1 , with h referring to the nominal stock return, r t+1 the log 1-period real interest rate from t to t+1 and π t+1 inflation from t to t+1. This leads to equation (3.2c) with inflation and real rate news as additional factors in the decomposition of excess stock return (equity premium) innovations, ( ) 
ZLWK G UHIHUULQJ WR QRPLQDO GLYLGHQG JURZWK d,t+1 r,t+1 DQG e,t+1 denoting revisions in expectations (or news) about future QRPLQDO dividend growth, inflation, real rates and future excess returns (or future equity premium), respectively.
It may be of separate interest to break down the infinite horizon news factors into specific subhorizon factors since this allows for an even more detailed analysis. In the empirical work below, results of a breakdown into ultra-short, short, medium, and long term subhorizon factors are included. Campbell, Lo and MacKinlay (1997) contains a similar decomposition for the one-period log nominal coupon bond return, by replacing dividends with coupon payments in (3.1). This yields
Decomposition of bond return innovations
ZKHUH DQG N DUH SDUDPHWHUV RI OLQHDULVDWLRQ GLIIHUHQW IURP WKRVH IRU VWRFNV F denotes the (fixed) log nominal coupon payment, r c,n,t+1 measures the one-period log nominal coupon bond return, p c,n,t stands for the nominal bond price at the end of period t for n time periods to maturity. Transforming (3.3) like the analogous stock return expression (3.1), one obtains the decomposition of bond return innovations as the sum of revisions in expectations of future returns, up to maturity.
Campbell and Ammer (1993) used a similar expression for zero-coupon bonds, and transformed them into excess returns. For the case of coupon bonds, define the excess coupon bond return (or term premium) as x c,n,t+1 U c,n,t+1 ± t+1 -r t+1 , such that ( )
where r t+1 DQG t+1 denote the 1-period log real interest rate and inflation rate from t to t+1, as before. The short notation is similar to the one used in 3.1.1. Current excess bond return (or term premium) innovations are minus the sum of expectational revisions of future inflation, real rate and future excess bond return (or future term premium) factors. Again, in the empirical work below, results are also split up into subhorizons.
Comovements with fundamental factors
Suppose there are K fundamental factors affecting stock and bond returns, as can be derived from a K-factor model, as, eg, in Litterman and Scheinkman (1991) or Chen, Roll and Ross (1986) . Following Campbell and Mei (1993) , one can then estimate the sensitivity or the beta of stock and bond return innovations to the K factor-innovations, f k , and these betas can be broken down into their constituent news components. In general, the unconditional 3 beta of, eg, excess stock return innovations to factor k-innovations, f k , is defined as
This decomposition may be of separate interest if one were to analyse the comovement of stock and bond returns with unanticipated events, such as shocks to aggregate consumption, oil prices, the spread between long and short rates, or between high and low-grade bonds, or changes in expected inflation, which are the forces analysed in Chen, Roll and Ross (1986) . The beta-analysis reveals not only the overall sensitivity, but also whether and by how much specific components of asset prices are sensitive to some unanticipated events, and possibly what horizon of each factor is most exposed to such events.
Construction and estimation of news variables
How should the news variables and the revisions of expectations of future fundamentals be generated? Following earlier work by Campbell and Shiller (1988), and Hodrick (1992) , among others, vector autoregression (VAR) is used to calculate empirical proxies for expectations of future fundamentals. It is postulated that expectations of returns are linear in a vector of appropriately chosen state variables. Consider a vector of state variables with L elements, x t+1 , that follows an autoregressive process
where A is the companion matrix of the VAR system, v t+1 is a white noise term. The optimal forecast at time t of x t+1 is Ax t , and the optimal forecast of x t+n is A n x t . Likewise, the optimal forecast at time t+1 of x t+1 is Ax t +v t+1 , and the optimal forecast of x t+n is A n x t + A n-1 v t+1 . Hence, in general, the revision in expectations about the value of x t+n can be written as (E t+1 -E t )x t+n $ n-1 v t+1 . The model (3.7)
13 therefore implies that the revision at time t+1 of the discounted multiperiod forecast of the state vector x, in the case of a finite horizon is ( ) Individual elements in (3.7) and (3.8a-b) can be identified by defining an Lelement column vector l j whose j-th element is one and whose other elements are all zero. This vector picks the j-th element out of the state vector. For example, if excess return is the first element of the state vector, inflation second and nominal interest rate third, this implies that the components of excess return news in (3.2c) can be written as follows: 
Innovations in fundamental factors 4 are determined by innovations v t+1 to the HFRQRPLF VWDWH YDULDEOHV E\ WKH VFDODU DQG E\ WKH 9$5 PDWUL[ $ 7KH DVVHW decompositions in 3.1.1 and 3.1.2 are calculated in this way.
Estimation of the parameters is generally performed by generalised method of moments, since the VAR coefficients and the elements of the variance-covariance matrix of VAR innovations are estimated jointly. GMM is prefered over standard OLS since it produces a heteroskedasticity-consistent variance-covariance matrix for the complete set of parameters. To compute standard errors of betas in 3.1.3 or of a statistic such as the variance of inflation news relative to excess stock return innovations, the delta method is used (see Campbell, Lo and MacKinlay, 1997, p. 540) .
4
Empirical results
Data
For the US, a standard data set is used, consisting of S&P 500 total return and dividend growth, bond return (10-year bonds), Treasury bill return (90 days), CPI inflation and a number of instrumental variables, viz, the S&P 500 dividend yield, a long-term yield spread (10-year minus 3-month), a short-term yield spread (1-year minus 3-month), a bond default spread (Moody's Baa minus Aaa rate), and a commercial paper spread (commercial paper rate minus T-bill rate 1954:6-2000:12. For the VAR estimation, four lags were chosen since this described the data most parsimoniously (based on likelihood ratio tests and several information criteria). Estimation was also performed over several subsamples, with results broadly in line with those reported for the full sample. For the Euro-Zone, data for the 11 EMU member countries 5, 6 were used to construct aggregates out of the respective country variables. Previous studies were concerned with country level data only (related studies are Black and Fraser, 1999 , for UK, US, Japan, Germany and Australia, Cuthbertson et al., 1997, for UK, Shiller and Beltratti, 1993 , for UK and US). Interestingly, the creation of EMU has stimulated research into Euro-Zone issues necessitating the use of composite EU fundamentals (as, for example, in studies on EU-wide money demand, growth or inflation). This paper is the first attempt to apply the Campbell-Ammer asset decomposition to Euro-Zone stock and bond data. As for the aggregation, the approach of Beyer, Doornik and Hendry (2001) was followed, using variable GDP weights (all converted in DEM). Similar to the portfolio formation principle in Fama and French (1992) , nominal 7 annual GDP weights of year t are applied to year t+1 country variables (log growth rates, actually; except for interest rates which are already percentages) to obtain the EU aggregate growth rate, which was used to reconstruct the Euro-Zone level or index (in fact, this is a chain-weighting procedure). As for stock returns and dividend growth, the Morgan Stanley Capital International (MSCI) indices were used because of the consistency in the definition and construction of their stock market indices across countries.
8 Bond yields and money market rates were taken from IFS (line 61 and 60b, respectively), and were transformed into effective 1-month returns. As for instruments, different indicators vis-à-vis the US instruments were chosen, mainly because of lack of data but also because of the longstanding interest in these variables. The instruments include EU-11 MSCI dividend yield, a long-term yield spread (10-year minus 3-month), and the ItalyGermany bond spread and money market spread (proxying for default spreads and cyclical uncertainty). The latter two have been scrutinized by market participants in search of arbitrage profits due to the convergence play within the EMS (see, eg, Knot, Klaas and Sturm, 1999) . The sample is monthly, 1979:1-2000:12, coinciding with the start of the EMS and the Exchange Rate Mechanism (ERM). The most parsimonious VAR had lag length two.
Instruments are used so as to get the best possible (conditional) expectations of returns and inflation, needed in a second stage to calculate the constituent stock and bond factors. In some sense, market participants may have different expectations because they can rely on a wider data set. Here, one is more limited, using an econometrician's data set and a formal VAR expectations formation principle.
9 Also note that apart from the inflation series, only financial data are used since these have been documented to contain significant business cycle characteristics, justifying the exclusion of the real (macroeconomic) series they are proxying and which ought to be reflected in stocks and bonds, see, eg, Fama and French (1993) , Estrella and Hardouvelis (1991) , and section 2.
Results
Below, the main results are summarised. First, a variance decomposition of excess returns is presented. Next, the correlations between constitutent stock and bond factors are analysed. Third, the sensitivity to fundamental and policy variables is reported. Along the way, some comments are made with respect to the expectations theory of interest rates and the Fisher effect. Tables and Figures can be found in the Appendix.
Stock and bond return variance decompositions
In this section, the question of what moves the US and European stock and bond market is addressed. Decompositions of (unconditional) variance, resulting from equation (3.2c) and (3.5), are reported in Tables 1 and 2 . For example, equation
Overall, the explanatory power of the different VAR-equations for US and Europe is satisfactory (generally, the R 2 is higher than 0.70 or 0.80 and many coefficients are statistically significant). Therefore the VAR supports a filtering of expectations from the data. Only the stock return equations have a poor fit (adjusted R$V VXFK D QXPEHU OLNH YDU d ) tells us what the variance of stock returns would be if if the dividend growth process remained unchanged and other factors became constant (Campbell and Ammer, 1993, p.10) . Tables 1 and 2 give an idea of the impact of the different components' variances and covariances for the full horizon and subperiods relative to the variance of 1-period stock and bond return LQQRYDWLRQV YDU e DQG YDU x ), for US and EU, such that numbers add up to one. The top panel of Table 1 provides the nominal rate and excess return factor variance-covariances. The lower panel reports dividend growth factor variancecovariances for the full accounting approach (dividends were handled as the residual in this decomposition; see footnote 4). Table 2 reports the excess bond return factor variance-covariances in a similar fashion.
One can see from Table 1 that, overall, in the US, most volatility of stock return innovations is due to volatility of future excess return news (ie, future equity premium news), while the variance of news about the dividend growth and discount rate is contributing much less, in line with Campbell and Ammer (1993) who use the CRSP stock market index. However, here, the covariance between future excess returns and dividend growth is as important as the variance of news about future excess returns, with an opposite sign. Another difference with Campbell-Ammer is that US numbers are not fractions; they exceed one, although the estimates are very imprecise. Interestingly, when inspecting the different horizons, one can observe that the variations of dividend growth and future return news are almost equally important contributors to current stock news variations, while their covariance is about double the size, with a negative sign (however, the estimation is imprecise). This suggests that depending on the perspective (infinite versus finite horizon), one can arrive at different conclusions with respect to the role and importance of dividend news. For example, Kothari and Shanken (1992) find that current and future dividend growth can explain half the variance of (annual) stock returns. Furthermore, with respect to inflation news volatility, this plays quite a sizeable role in relative terms, as reflected in the contribution to the respective variance-covariances. The real rate volatility generally has a less influential role in explaining stock volatility. Finally, note that the largest impact derives from the long term factor, mostly over 75 per cent, although these estimates are imprecise and may be slightly influenced by the full accounting convention 10 (see also footnote 4) and covariances between the horizons (not reported).
For Europe, the stock return decomposition gives slightly different results. First, the estimates are all much more precise. Second, numbers are fractions of current return innovations, suggesting that the stock market moves more than justified by innovations in any of the future fundamentals individually, contrary to the US. Third, note that variations of dividend growth news are as large as variations of future return news, and even more so at the long term (0.556 versus 0.125). The inflation-related news variance is larger than the real rate-related news variance, even more so than for the US. Finally, in many cases, the medium term impact is largest (in absolute value), whereas in the US, it is the long term.
As for the bond market, Table 2 , there is a stronger difference between US and EU with respect to magnitude compared to Table 1 . Variance-covariances are now below unity for the US, but large multiples in the EU; between 6 and 20 times as volatile as for the US 11 (take the square root of 35.9/0.09 and 31.2/0.68, for example). In Table 1 , numbers were higher but at most about double for the US versus Europe. This reflects the fact that in the US, current bond return news is a dominating factor -in size and volatility -compared to new information about future bond innovations. In the EU, innovations in future bond factors are much larger than current excess bond return news; future volatility in terms of standard deviation is about 5.5 times (square root of 31.2) the current news volatility. In total, in the US, volatility of future excess bond returns is the largest contributing factor. In the EU, the contribution is shared between the various variance-covariance components. Again, the inflation news factor tends to be important in relative (percentage) terms. In the EU, most of the impact is clearly due to short and medium term variance-covariances, whereas in the US, the picture is less clear. However, as can be seen, there must also be non-negligible covariances between different horizons, in addition to those reported, to sum up to the total impact column.
In addition, Table 3 expresses the relative importance of the individual stock and bond factors, respectively, in terms of a regression with current stock and bond innovations as a dependent variable. The overall impression is that US and European regressions are equally (un)satisfactory; R 2 is about the same for both. As for the stock market, in the US, most explanatory power of a single total factor is due to future excess returns (R 2 of 0.52), in line with the results from Table 1. In the EU, the inflation factor is the single most important factor (R 2 of 0.38). This remains more or less so when looking at the different subhorizons. The second column reports the R 2 of a regression where all horizons of each factor are entered separately, allowing for different effects of, eg, short term versus long term changes in expectations on contemporary stock news. It can be seen that the response of stock return news to revisions in expectations is different for each horizon; the R 2 is always larger for the multiple regression than for the univariate, total factor regression. This is most clearly the case for dividend growth news; the total factor explains only 0.005 of the variation of excess stock return news, while entering the individual horizons of the dividend factor jointly gives an R 2 of 0.712 for the US. This suggests that a careful decomposition of horizons may matter when accounting for the impact of factors that move the stock market. Clearly, not all horizons are equally important in explaining the stock market movements. In the US, most important are medium and long term horizons, whereas in the EU, short and medium term horizons are equally more important for inflation and real rate factors. This may reflect some short-termism in Europe vis-à-vis the US, in line with Cuthbertson, Hayes and Nitzsche (1997) for the UK and Black and Fraser (2000) for the US, studying dividend-price ratios.
As for bonds, the results in Table 3 indicate that future excess bond return innovations track most of the current bond market movements, both in the US and the EU. In general, the US bond market is more predictable than the EU market as evidenced by the higher R 2 for the US than for EU regressions. This may be due to the frequent crises that have hit the EMS since its existence (see, eg, Knot, Klaas and Sturm, 1999) . Consistent with Table 2 , US future excess bond return innovations explain (almost) all variation of current changes (R 2 of almost 1.00 for joint and long term factor). The inflation component seems to carry moderate 18 information with respect to bond market movements (R 2 of 0.34 in the US). This contrasts with Campbell-Ammer who attribute most variation in bond returns to news about future inflation. For the EU, the inflation-related information of bond return news seems to break down once subhorizons are examined (R 2 less then 0.10) but on aggregate, entering horizons in a joint regression, it does a better job (R 2 of 0.22). Since this is also the case for the other factors in Europe, it seems to suggest that changes in current bond returns are very small and rather invariant, as mentioned in the comments to Table 2 . As already discussed, the decomposition of news factors into different subhorizons is highly informative. It clearly shows that asset market movements in response to fundamental factors depend on the time horizon one has in mind (see also Cuthbertson, Hayes and Nitzsche 1997).
Stock and bond factor correlations
Two sets of correlations are reported: correlations between the constituent stock and bond factors, and between different horizons per factor. Table 4 reports correlations between stock return factors. Since the factor decomposition, equation (3.2c), allows a breakdown for different horizons, it is possible to analyse factor correlations, not only for the full period, but also for different horizons. The first line shows the correlation between the real rate and inflation factor innovations, and is related to tests of the Fisher effect (for stocks; normally it is tested for bonds). 12 The evidence is in line with Mishkin (1992) in that there is no support for a short-run Fisher effect, while a long-run Fisher effect is not rejected. The correlation between inflation and real rates, for US and EU, respectively, is -0.969 and -0.956 in the ultra-short term, but it becomes nonsignificant in the long run, -0.833 (standard deviation 0.576) and -0.061 (standard deviation 1.123).
Furthermore, it is interesting to note that inflation innovations are negatively correlated with the equity premium (ie, excess return) innovations in the short run, but moving in line in the long run, as in Blanchard (1993) . In the US, inflation innovations are positively associated with (nominal) dividend growth overall, but this hides opposing forces over different horizons (negative association in the short run, positive association in the long run). In the EU, the comovement between inflation news and (nominal) dividend growth is slightly negative overall, again making up for different associations over different subhorizons.
Next, note that real rate innovations are significantly negatively correlated with equity premium innovations overall, but positively over very short periods. This conforms with Fama and French (2000) who, using a static Gordon model, find that declines in discount rates account for an unexpectedly high equity premium over the period 1950-1999, for the US. Related, the results show that 12 The Fisher effect holds that expected inflation is fully reflected in the nominal interest rate (or stock return, respectively), while the real rate (real stock return) remains constant. An inverted Fisher effect expresses the idea that the nominal interest rate (stock return) remains constant while the real rate (real stock return) is negatively correlated with inflation. The Mundell-Tobin effect says that nominal interest rates (stock returns) may rise less than one-for-one with expected inflation and hence, that inflation drives real interest rates (real returns) down. The idea being that inflation acts as a tax on money balances. In response to this implicit tax, the public economizes on its holdings of money balances, and substitutes for earning assets, which drives the real rate down (cf. Woodward 1992, p. 316). dividend growth innovations add to higher equity premiums (significantly over very short to medium term horizons). Table 5 gives the correlation structure of bond return factors, analogous to Table 4 . The correlations also support the view in Mishkin (1992) on the distinction between short versus long run Fisher effects, as mentioned above; the short term correlation is -0.971 and -0.959 (standard deviation 0.003) while the long term correlation is -0.15 (standard deviation 0.80) and -0.07 (standard deviation 0.49), for US and Europe, respectively. Bond factor inflation innovations tend to drive down future excess bond returns, in line with CampbellAmmer (p. 24), who argue that "when investors learn that inflation will be higher than expected, they also tend to learn that excess bond returns are lower than they expected". Correlation between bond real rate innovations and excess returns is generally low. Table 6 displays the forward term structure of correlations, over different horizons, for each stock and bond news factor. The first four columns report the stock news factors forward correlations. Overall, these correlations tend to be positive and larger between adjacent horizons compared to those between more distant horizons. Only with respect to dividend growth, different horizons tend to have negative correlations, especially those with long term growth innovations. This can be rationalised by recognising that dividend policy is one of the main firm financial decision variables. Given the fact that there are cyclical swings in profitability, negative correlations indicate some form of mean reversion in dividend growth, ie, higher than expected dividend growth in the short run will cancel out in the long run. It also conforms to Table 3 where the regression R 2 is low overall, but high for joint horizons of dividend growth news. The evidence is broadly similar across the US and EU, although statistical significance is better for the EU results.
The last three columns of Table 6 show the bond news factors forward term structure of correlations. Interestingly, the EU results (and to some extent, also the US results) tell a nice story about the real term structure of interest rates. As can be seen, the ultra short term news is not closely correlated with any other horizon, whereas other horizons of real rate innovations have correlations larger than 0.85. This seems to indicate that the very short term largely moves independently, and may be heavily influenced by monetary policy and liquidity shocks (see, eg, Hamilton, 1997, and Dow, 1995) . Changes in expectations about medium and long term real rates seem to move more in a parallel way, presumably because in the long run, fundamentals and time preferences matter more. This is consistent with earlier findings of Litterman and Scheinkman (1991); the short rate moves independently, and a spread and volatility factor are needed to capture the behaviour of long rates. Also note that factor correlations are higher between adjacent horizons, consistent with the stock factor forward correlations results.
4.2.3 Stocks, bonds, fundamentals and policy variables Table 7 and 8 contain beta decompositions, as outlined in section 3.1.3, of policy and macroeconomic variables with stock and bond factors, for the US and EU, respectively. As can be seen, except for EU stocks, expectations of excess stock and bond returns change significantly in response to discount rate and Fed Funds rate changes (ARIMA innovations) with overall discount rate betas of -1.51 and 20 -2.01 for US, and -0.85 and -0.07 for EU stocks and bonds. The results imply, for example, that an unexpected decrease of the official US interest rate by 1 per cent is associated with a 1.51 per cent upward revision of the current stock return. On the other hand, revisions in expectations of excess returns on stocks and bonds seem not to be sensitive to money growth innovations.
13,14 Hence, as far as monetary policy is concerned, policy transmission seems to work primarily through interest rate policy, rather than through money growth targeting. One can get more detail as to the channels through which monetary policy news affects stock and bond prices by inspecting the constituent stock and bond factors. Both for stocks and bonds, the largest impact derives from the future excess return innovations. For stocks, the dividend news innovation also has a large and significant effect on the overall beta. Tables 7 and 8 imply that an unexpected interest rate cut positively affects current stock returns through increased dividend growth and lower inflation and real rates expectations, outweighing the impact of increased future excess return innovations. For the bond markets, there is a difference between US and EU. In the US, an interest rate cut affects current bond market returns positively, through the combined positive impact of reduced inflation and lower future excess returns. In Europe, the overall effect is rather small; there is a negative effect through increased future bond return expectations which is offset by the positive effect from reduced future inflation and real rate expectations.
As for fundamentals, changes in the outlook for inflation, several indicators of real activity and Fama-French HML 15 (high-minus-low portfolio returns) entail significant revisions in excess stock returns. Basically, signs are in line with basic intuition and with existing evidence. 16 Typically, these exposures are larger in Europe than in the US, but significance levels are higher in the US than in Europe. For example, in the US, the stock (bond) inflation beta implies a 1 per cent (79 points) downward revision of current excess stock (bond) returns when inflation rises by 1 per cent, due to the large positive inflation exposure and the lower negative real rate exposure. In Europe, the sensitivity of stocks to inflation is more negative (although statistically not significant), because of the negative impact on cash flows and future inflation news, prevailing over the positive impact of declining future real rates and future excess returns. Furthermore, US stock and bond markets seem to react positively to bad unemployment news, consistent with recent findings of Boyd, Jagannathan and Hu (2001) , the reason being that higher 13 There may be some simultaneity bias due to the liquidity effect of money on interest rates (if money growth increases, interest rates will tend to go down). Nevertheless, the results point out that the interest rate effect is strongest and most significant for stock and bond return innovations. 14 In Europe, though, there is a significant negative (positive) exposure of the bond inflation (real rate) factor to shocks in money growth. It may be rationalised (1) by accepting that money demand rather than money supply shocks are a dominant factor of money growth innovations, (2) by the literature on the instability of money demand or (3) by the missing money hypothesis. See, eg, Duca (2000), Wesche (1997) , Arnold (1997) , and Fase (1994) for evidence in favour of these claims. 15 In Europe, the HML factor is proxied by the MSCI value-growth portfolio return spread, which was constructed from country-level data. For the SMB factor, a European counterpart is not readily available, unfortunately.than expected unemployment is associated with reduced inflation and real rate expectations; the former in line with the traditional Phillips curve, the latter possibly due to Fed policy. In addition, future stock dividends appear to be stronger (together outweighing the negative impact of future excess stock returns), and for bonds, future excess returns appear to be weaker, boosting current excess returns. For Europe, no such pattern can be detected.
At the same time, in the US, as Table 7 shows, there is a significant comovement between excess stock return news and innovations in the HML and SMB factors, consistent with Fama and French (1993) . The main effect seems to be due to the future excess return beta. Almost the same overall exposure to HML is found for EU (-0.31 versus -0.38 for US), but no single factor seems significant.
Finally, oil price and exchange rate movements seem not to affect US markets very significantly. In Europe, on the other hand, as Table 8 reveals, when the oil price increases unexpectedly (either in dollar terms or in euro), stocks and bonds go down. This due is to the negative effects of higher inflation and lower dividend growth, versus the positive effects of lower real rate and decreased future return expectations. A further depreciation of the euro seems beneficial for current European stock returns, mainly because of reduced future return expectations.
Tables 9 and 10 contain statistics with respect to the inflation, real rate and dividend factors contained in stocks and bonds. Reported are the correlations with observed values of inflation, real interest rates and industrial production growth. Table 9 contains correlations with the raw stock and bond factors, while Table 10 presents correlations with cumulated factors, 17 the idea being to display the expected level movements of the factors approximately, as in Lamont (2000). Alternatively, the cumulation may help to show persistent patterns present in the data which may be hard to detect otherwhise. Alongside, figures depicting the constituent stock and bond factors and cumulations over time are included.
As can be expected, the pure factors -being changes in the expected levelare very poorly correlated with observed levels of the respective variables, although the correlation between stock and bond inflation factor innovations and observed past month inflation levels is quite substantial. This may indicate the fact that monthly numbers are already very noisy, as acknowledged by Chen, Roll and Ross (1986) . Furthermore, once the factors are accumulated over time as a way to restore the trend level, correlations are in general higher and more significant. On average, factor correlations in Table 10 are equally high for backward looking as for forward looking measures of inflation, real interest rates and production. Besides, in Europe (to a lesser extent, also in the US), inflation factor correlations are higher for 1-year ahead than for 1-month ahead results, implying some form of (in-sample) predictability. Further, note that the ultra short term results in Table 10 seem to indicate an opposite movement of the observed real rates and the real rate factor embodied in stocks and bonds. It is also evident that the dividend growth component bears little relation with future growth of industrial production (even negative correlations are apparent in Table 10 ). This seems to contradict Chen (1991) that stocks serve as a (dividend) claim against the (future) output of the economy, at least, as measured by industrial production. Finally, note that the inflation and real rate factors incorporated in excess stock and bond returns contain largely the same information regarding inflation and real interest rates. Only in the US are the long term horizon projections different, causing the overall correlations to be different as well.
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As is clear from the pictures, one can observe some interesting trends. For example, in the US, one can discern the large stock and bond factor innovation volatilities during the late 1970s and early 1980s, coinciding with the shift in monetary policy operating procedures. The cumulative inflation series reveal that inflation was low and falling until the early 1970s, rapidly rising afterwards, reaching a peak in 1980, but again under control as from the mid 1980s. Correspondingly, the real rate cumulative series shows a high real rate at the end ot the 1960s, end of the 1980s and a record high, recently, at the end of 2000. Nominal dividend growth has been gradually declining over time. Similarly, the outlook for future excess stock returns looks very dim at the end of 2000, as can be seen from the cumulative future excess return series, a conclusion shared by Fama and French (2000) . In contrast, over the short run, 1-month excess returns have experienced cumulative increases since 1994, as evidenced by the boom in US asset prices, such that the series is back up to the level reached at the end 1950s-early 1960s. However, from the 1950s until 1978, short term excess returns seem to have been falling at a constant rate, while the series was relatively stable during the period 1980-1994, in line with the descriptive statistics in Fama and French (2000, their Table 4 ). Our results also point out that, for the US, high UHDOLVHG H[FHVV VWRFN UHWXUQV ± DV HYLGHQFHG E\ WKH FXPXODWLYH e series -are not due to a combination of a decline in the (real) discount rates and high future dividend growth. Instead, the dividend growth is low, and the real discount rate is a record high at the end of 2000. As is clear from the graphs and from equation (3.2c), the low cumulative inflation and future return factors are needed to account IRU WKH PLOOHQQLXP KLJK FXPXODWLYH H[FHVV UHWXUQ e .
As for bonds, in the US the volatility of excess return and future bond return innovations has increased since 1980. Along the same lines, the expected return from cumulative 1-month investments has gradually declined toward the end of 2000, after a period of high turbulence in the past two decades, mainly because of high and time-varying expected future excess bond returns. As such, the special attention to the 1994 bond market debacle seems overstated; similar debacles have occurred in 1982, 1984, and 1988/1989 . The graphical evidence also seems to contradict the finding of Thorbecke (2000) who attributes the 1994 debacle especially to news about inflation. If anything can be gleaned from the analysis here, it seems due rather to rising real interest rate and future excess bond return news, which are more related to monetary policy uncertainty.
The pattern of EU aggregate stock and bond factors is much the same as for the US. The stock market behaviour over 1979-2000 is almost identical to the US situation, hence the above analysis applies. As for bonds, there are some differences though. There is less cyclical behaviour in cumulated 1-month excess bond factor innovations, and there is a sizeable downturn in this series after 1999. The latter seems to be accounted for by the lower cumulative inflation and the increasingly high future excess bond return factors. There is also some graphical support for the claim that, in Europe, volatility of inflation, real rate and dividend growth factor innovations have come down towards the end of the sample. This may be due to the gradual convergence of prices, interest rates and other macroeconomic fundamentals in Europe, as well as being related due to the end of the ERM and the start of EMU which the investors perceive as a credible device to bring down inflation uncertainty. However, one should remain cautious about drawing too strong conclusions from this exercise.
Conclusions
This paper has looked into decomposing excess stock and bond returns into constituent factors using the accounting framework laid out by, among others, Campbell and Ammer (1993) . In addition, sensitivities with respect to monetary policy and fundamental factors are reported. The innovations proposed here include the use of monthly financial data and the comparison between US and Europe, for which EMU-wide stock and bond factors, as well as policy and fundamental variables, were constructed. There is also specific attention to the role of the inflation factor and more detail is added by decomposing the stock and bond factors into four relevant subhorizons. As such, the framework is significantly enriched and more informative than previous research.
The results suggest that current excess stock return volatility is mostly due to the volatility of future equity premium expectations, consistent with Campbell and Ammer (1993) . However, inflation news volatility also has a significant impact. With respect to the bond market, in the US current bond return innovations are dominating whereas in the EU, innovations in future bond factors are much larger than current excess bond return news. There is some casual evidence of shorttermism in Europe.
As for fundamentals, changes in the outlook for inflation, unemployment and the leading indicator entail strong revisions in excess stock returns and stock factor expectations. Concerning the bond betas, the role and importance of fundamentals is more distinct between Europe and the US, compared to the stock beta decompositions.
Finally, graphical evidence is presented showing that the pattern of EU aggregate stock and bond factors is much the same as for the US. Only the bond markets seem to behave differently after 1999, possibly due to a changeover to EMU in Europe. The graphs also reveal that the low cumulative inflation and future equity premium news factors are needed to account for the millennium high equity premium in the US and Europe. It can also be seen that the cumulative innovations are informative about observed real rates and inflation.
What lessons can monetary policymakers draw from the above analysis? First, when evaluating financial market performance, one gets to know how current unexpected asset price movements are related to changes in future news factors whose effects materialise over specific time horizons. As such, one can argue that the equity premium puzzle is no puzzle after all, see, eg, Fama and French (2000) . The analysis has shown which of these factors were most important historically for the US and the Euro-Zone. A related exercise would be to provide some outof-sample analysis and to demonstrate how one can use this model for real time decision making. Second, the analysis has shed some light on economic and financial (stylised) facts from a financial markets' point of view -contributing to the understanding of these phenomena. The data reject a short run Fisher effect but support a long run effect. There is some support for the claim that declines in discount rates account for an unexpectedly high equity premium for the US. The results also seem to support a trade-off between inflation and unemployment, ie, a Phillips curve effect is in the data. Finally, the analysis offers an interpretation for the fact that, in the US, bad unemployment news is usually good for stocks and bonds.
The asset market decompositions may help monetary authorities to understand better the impact of their decisions on financial markets and to increase their knowledge about the monetary (ie, the interest rate) transmission mechanism through stock and bond markets. The analysis showed that expectations of excess stock and bond returns and their constituent factors change significantly, both in the US and EU, in response to discount rate and Fed Funds rate changes while they seem not to be sensitive to money growth innovations. Besides, the results seem to indicate that the EU real forward term structure largely moves independent over the very short term vis-à-vis other horizons, and may be heavily influenced by monetary policy and liquidity shocks. UurÃ rÃ hÃ vqrÃ urÃ rhyÃ hrÃ hqÃ vsyhvÃ shpÃ rrphvhyÃ vhvÃ rÃ hqÃ , which are pooled into a vhyÃhrÃshpÃ nomrÃUurÃyrÃhÃrÃryÃsÃrvvÃvÃrrphvÃÃqvvqrqÃtuÃ d, under a fullhppvtÃvqrvÃhhpuÃurrÃurÃqvvqrqÃshpÃvÃqrrvrqÃhÃurÃrvqhyÃrÃsÃrhvÃ!pÃ d Ã eÃÃ rÃ Ã eÃ CrrÃ urÃ e is attributed to the long term, hence the columns "Total" and "Long Term" sum to 100% and the other horizons sum to 0. The columns give an idea of the impact of the different components' variances and covariances for the full horizon and irvqÃ ryhvrÃ Ã urÃ hvhprÃ sÃ rvqÃ pxÃ rÃ vhvÃ h e). As for the subhorizons, covariances between factors over different horizons are not reported, hence the subhorizons do not necessarily add up to the "Total". The horizons ultrashort refers to 1 to 3 months ahead, short term is for 4 months to 1 year ahead, medium term is for 1 1 /12 year to 3 years ahead, long term denotes 3 1 /12 year to infinity. Numerical standard errors are calculated by the delta method and are reported in parentheses. This table reports the variance decomposition of bond return innovations according to equation (5), and numbers are scaled vuÃurÃyrsuhqÃvqr ¶ÃhvhprÃsÃiqÃrÃvhvÃh x). Numerical standard errors are reported in parentheses. UurÃ rhyÃ hrÃ hqÃ vsyhvÃ shpÃ rÃ hqÃ Ã hrÃ yrqÃ vÃ hÃ vhyÃ hrÃ shpÃ nomr, presented in the top panel. The bottom panel provides results for the full-accounting identity, for which the future excess bond return news factor is qrrvrqÃ hÃ hÃ rvqhyÃ x Ã ± xÃ ±Ã rÃ ±Ã Ã UurÃ x is attributed to the long run. Otherwhise, information is analagous to Table 1. 31 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 1RWHV The Table reports the adjusted R 2 and significance level in brackets (F-test probability) for each stock (bond) factor -either the total impact, all horizons entered jointly for each of the factors, or the individual horizon per factor -regressed on the stock (bond) return LQQRYDWLRQV e x ). Stock and bond return factors are derived from equation (2c) and (5), respectively. For more information on factors and horizons, see Table 1 and 2. Table 1 for information on horizons and definition of variables). In parentheses, numerical standard errors, calculated by the delta method, are reported. (5), for different horizons (see Tables 1 and 2 for information on horizons and definition of variables). In parentheses, numerical standard errors are reported (calculated by the delta method). (2c) and (5). UST denotes ultra-short term, ST short term, MT medium term, LT Long term and ALL measures the total impact In parentheses, numerical standard errors are reported (calculated by the delta method). See Table 1 and 2 for definitions of horizons and factors. Table 7 .
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